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(57) ABSTRACT 

A microelectronic package includes a mounting structure, a 
microelectronic element associated With the mounting struc 
ture, and a plurality of conductive posts physically con 
nected to the mounting structure and electrically connected 
to the microelectronic element. The conductive posts project 
from the mounting structure in an upWard direction, at least 
one of the conductive posts being an offset post. Each offset 
post has a base connected to the mounting structure, the base 
of each offset post de?ning a centroid. Each offset post also 
de?nes an upper extremity having a centroid, the centroid of 
the upper extremity being offset from the centroid of the 
base in a horizontal offset direction transverse to the upWard 
direction. The mounting structure is adapted to permit tilting 
of each offset post about a horizontal axis so that the upper 
extremities may Wipe across a contact pad of an opposing 
circuit board. 30, 2003. 
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MICRO PIN GRID ARRAY WITH WIPING ACTION 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application claims the bene?t of the 
?ling date of US. Provisional Application No. 60/533,393 
?led Dec. 30, 2003, the disclosure of Which is hereby 
incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] The present invention generally relates to micro 
electronic packages and more speci?cally to methods of 
making and testing microelectronic packages. 

BACKGROUND OF THE INVENTION 

[0003] Microelectronic devices such as semiconductor 
chips typically require many input and output connections to 
other electronic components. The input and output contacts 
of a semiconductor chip or other comparable device are 
generally disposed in grid-like patterns that substantially 
cover a surface of the device (commonly referred to as an 
“area array”) or in elongated roWs Which may extend par 
allel to and adjacent each edge of the device’s front surface, 
or in the center of the front surface. Typically, devices such 
as chips must be physically mounted on a substrate such as 
a printed circuit board, and, the contacts of the device must 
be electrically connected to electrically conductive features 
of the circuit board. 

[0004] Semiconductor chips are commonly provided in 
packages, Which facilitate handling of the chip during manu 
facture and during mounting of the chip on an external 
substrate such as a circuit board or other circuit panel. For 
example, many semiconductor chips are provided in pack 
ages suitable for surface mounting. Numerous packages of 
this general type have been proposed for various applica 
tions. Most commonly, such packages include a dielectric 
element, commonly referred to as a “chip carrier” With 
terminals formed as plated or etched metallic structures on 
the dielectric. These terminals typically are connected to the 
contacts of the chip itself by features such as thin traces 
extending along the chip carrier itself and by ?ne leads or 
Wires extending betWeen the contacts of the chip and the 
terminals or traces. In a surface mounting operation, the 
package is placed onto a circuit board so that each terminal 
on the package is aligned With a corresponding contact pad 
on the circuit board. Solder or other bonding material is 
provided betWeen the terminals and the contact pads. The 
package can be permanently bonded in place by heating the 
assembly so as to melt or “re?oW” the solder or otherWise 
activate the bonding material. 

[0005] Many packages include solder masses in the form 
of solder balls, typically about 0.1 mm to about 0.8 mm (5 
and 30 mils) in diameter, attached to the terminals of the 
package. Apackage having an array of solder balls project 
ing from its bottom surface is commonly referred to as a ball 
grid array or “BGA” package. Other packages, referred to as 
land grid array or “LGA” packages are secured to the 
substrate by thin layers or lands formed from solder. Pack 
ages of this type can be quite compact. Certain packages, 
commonly referred to as “chip scale packages,” occupy an 
area of the circuit board equal to, or only slightly larger than, 
the area of the device incorporated in the package. This is 
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advantageous in that it reduces the overall siZe of the 
assembly and permits the use of short interconnections 
betWeen various devices on the substrate, Which in turn 
limits signal propagation time betWeen devices and thus 
facilitates operation of the assembly at high speeds. 

[0006] Assemblies including packages can suffer from 
stresses imposed by differential thermal expansion and con 
traction of the device and the substrate. During operation, as 
Well as during manufacture, a semiconductor chip tends to 
expand and contract by an amount different from the amount 
of expansion and contraction of a circuit board. Where the 
terminals of the package are ?xed relative to the chip or 
other device, such as by using solder, these effects tend to 
cause the terminals to move relative to the contact pads on 
the circuit board. This can impose stresses in the solder that 
connects the terminals to the contact pads on the circuit 
board. As disclosed in certain preferred embodiments of 
US. Pat. Nos. 5,679,977; 5,148,266; 5,148,265; 5,455,390; 
and 5,518,964, the disclosures of Which are hereby incor 
porated by reference herein, semiconductor chip packages 
can have terminals that are movable With respect to the chip 
or other device incorporated in the package. Such movement 
can compensate to an appreciable degree for differential 
expansion and contraction. 

[0007] Testing of packaged devices poses another formi 
dable problem. In some manufacturing processes, it is 
necessary to make temporary connections betWeen the ter 
minals of the packaged device and a test ?xture, and operate 
the device through these connections to assure that the 
device is fully functional. Ordinarily, these temporary con 
nections must be made Without bonding the terminals of the 
package to the test ?xture. It is important to assure that all 
of the terminals are reliably connected to the conductive 
elements of the test ?xture. HoWever, it is dif?cult to make 
connections by pressing the package against a simple test 
?xture such as an ordinary circuit board having planar 
contact pads. If the terminals of the package are not copla 
nar, or if the conductive elements of the test ?xture are not 
coplanar, some of the terminals Will not contact their respec 
tive contact pads on the test ?xture. For example, in a BGA 
package, differences in the diameter of the solder balls 
attached to the terminals, and non-planarity of the chip 
carrier, may cause some of the solder balls to lie at different 
heights. 
[0008] These problems can be alleviated through the use 
of specially constructed test ?xtures having features 
arranged to compensate for non-planarity. HoWever, such 
features add to the cost of the test ?xture and, in some cases, 
introduce some unreliability into the test ?xture itself. This 
is particularly undesirable because the test ?xture, and the 
engagement of the device With the test ?xture, should be 
more reliable than the packaged devices themselves in order 
to provide a meaningful test. Moreover, devices intended for 
high-frequency operation typically must be tested by apply 
ing high frequency signals. This requirement imposes con 
straints on the electrical characteristics of the signal paths in 
the test ?xture, Which further complicates construction of 
the test ?xture. 

[0009] Additionally, When testing the packaged devices 
having solder balls connected With terminals, solder tends to 
accumulate on those parts of the test ?xture Which engage 
the solder balls. This accumulation of solder residue can 
shorten the life of the test ?xture and impair its reliability. 
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[0010] A variety of solutions have been put forth to deal 
With the aforementioned problems. Certain packages dis 
closed in the aforementioned patents have terminals Which 
can move With respect to the microelectronic device. Such 
movement can compensate to some degree for non-planarity 
of the terminals during testing. 

[0011] US. Pat. Nos. 5,196,726 and 5,214,308, both 
issued to Nishiguchi et al., disclose a BGA-type approach in 
Which bump leads on the face of the chip are received in 
cup-like sockets on the substrate and bonded therein by a 
loW-melting point material. US. Pat. No. 4,975,079 issued 
to Beaman et al. discloses a test socket for chips in Which 
dome-shaped contacts on the test substrate are disposed 
Within conical guides. The chip is forced against the sub 
strate so that the solder balls enter the conical guides and 
engage the dome-shaped pins on the substrate. Suf?cient 
force is applied so that the dome-shaped pins actually 
deform the solder balls of the chip. 

[0012] A further example of a BGA socket may be found 
in commonly assigned U.S. Pat. No. 5,802,699, issued Sep. 
8, 1998, the disclosure of Which is hereby incorporated by 
reference herein. The ’699 patent discloses a sheet-like 
connector having a plurality of holes. Each hole is provided 
With at least one resilient laminar contact extending 
inWardly over a hole. The bump leads of a BGA device are 
advanced into the holes so that the bump leads are engaged 
With the contacts. The assembly can be tested, and if found 
acceptable, the bump leads can be permanently bonded to 
the contacts. 

[0013] Commonly assigned US. Pat. No. 6,202,297, 
issued Mar. 20, 2001, the disclosure of Which is hereby 
incorporated by reference herein, discloses a connector for 
microelectronic devices having bump leads and methods for 
fabricating and using the connector. In one embodiment of 
the ’297 patent, a dielectric substrate has a plurality of posts 
extending upWardly from a front surface. The posts may be 
arranged in an array of post groups, With each post group 
de?ning a gap therebetWeen. A generally laminar contact 
extends from the top of each post. In order to test a device, 
the bump leads of the device are each inserted Within a 
respective gap thereby engaging the contacts Which Wipe 
against the bump lead as it continues to be inserted. Typi 
cally, distal portions of the contacts de?ect doWnWardly 
toWard the substrate and outWardly aWay from the center of 
the gap as the bump lead is inserted into a gap. 

[0014] Commonly assigned U.S. Pat. No. 6,177,636, the 
disclosure of Which is hereby incorporated by reference 
herein, discloses a method and apparatus for providing 
interconnections betWeen a microelectronic device and a 
supporting substrate. In one preferred embodiment of the 
’636 patent, a method of fabricating an interconnection 
component for a microelectronic device includes providing 
a ?exible chip carrier having ?rst and second surfaces and 
coupling a conductive sheet to the ?rst surface of the chip 
carrier. The conductive sheet is then selectively etched to 
produce a plurality of substantially rigid posts. A compliant 
layer is provided on the second surface of the support 
structure and a microelectronic device such as a semicon 

ductor chip is engaged With the compliant layer so that the 
compliant layer lies betWeen the microelectronic device and 
the chip carrier, and leaving the posts projecting from the 
exposed surface of the chip carrier. The posts are electrically 
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connected to the microelectronic device. The posts form 
projecting package terminals Which can be engaged in a 
socket or solder-bonded to features of a substrate as, for 
example, a circuit panel. Because the posts are movable With 
respect to the microelectronic device, such a package sub 
stantially accommodates thermal coef?cient of expansion 
mismatches betWeen the device and a supporting substrate 
When the device is in use. Moreover, the tips of the posts can 
be coplanar or nearly coplanar. 

[0015] Despite all of the above-described advances in the 
art, there remains a need for microelectronic packages 
having terminals that can accommodate test boards having 
non-planar contact pads. There also remains a need for 
microelectronic packages that are able to form reliable 
electrical interconnections With a circuit board during testing 
and burn-in of the package. Thus, still further improvements 
in making and testing microelectronic packages Would be 
desirable. 

SUMMARY OF THE INVENTION 

[0016] One aspect of the present invention, a provides a 
microelectronic package Which includes a mounting struc 
ture, a microelectronic element associated With the mount 
ing structure, and a plurality of conductive posts physically 
connected to the mounting structure and electrically con 
nected to the microelectronic element. The conductive posts 
desirably project from the mounting structure in an upWard 
direction. At least one of the conductive posts may be an 
offset post. Each offset post preferably has a base connected 
to the mounting structure, the base of each offset post 
de?ning a centroid. As further explained beloW, Where the 
base has a regular, biaxially symmetrical or point symmetri 
cal shape such as a circle, the centroid is simply the 
geometric center of the base. Each offset post also desirably 
de?nes an upper extremity having a centroid, the centroid of 
the upper extremity being offset from the centroid of the 
base in a horiZontal offset direction transverse to the upWard 
direction. When the package according to this aspect of the 
invention is engaged With an external unit such as a test 
?xture, vertically-directed contact forces are applied by the 
contact pads of the external unit. The contact forces applied 
to each offset post are centered at the centroid of the upper 
extremity. The reaction forces applied by the mounting 
structure to the base of the post are centered at the centroid 
of the base. Because these centroids are offset from one 
another, the forces applied to the post tend to tilt it about a 
horiZontal axis. Tilting of the post causes the upper extrem 
ity of the post to Wipe across the surface of the contact pad, 
Which promotes good contact betWeen the post and the 
contact pad. The mounting structure desirably is deformable, 
so that the bases of the posts can move relative to the 
microelectronic element in the tilting mode discussed above. 
The mounting structure also may be arranged to deform so 
as to permit translational movement of the posts in a vertical 
direction, toWard the microelectronic element. The move 
ment of individual posts may differ, so that the tips of 
numerous posts can be engaged With numerous contact pads 
even Where the tips of the posts are not coplanar With one 
another, the contact pads are not coplanar With one another, 
or both, prior to engagement of the posts and contact pads. 

[0017] In certain embodiments, each offset post may have 
a tip end de?ning a plane transverse to the upWard direction. 
In other embodiments, each offset post may comprise a ?rst 




















